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THE  TRANSMISSION  OF  CULTURE. 

A great  prophet  of  science  has  arisen,  in  the  person  of  Pro- 
fessor August  W eismann,  of  Freiburg,  who  has  essayed  * to 
prove  that  what  biologists  call  an  “ acquired  character  is  not 
hereditary.  An  acquired  character  is  one  that  is  not  congenital, 
but  has  arisen,  no  matter  how,  since  the  birth  of  the  organism 
possessing  it.  Professor  W eismann  naturally  confines  himself 
chiefly  to  animals  and  to  modifications  that  take  place  in  their 
physical  structure,  and  he  maintains  that  wherever  such  modifi- 
cations descend  to  the  offspring  of  such  animals  they  cannot  have 
been  acquired  by  the  animals  during  their  lives,  but  must  have 
previously  existed  in  a latent  state  in  their  reproductive  germs, 
and  have  been  handed  down  from  ancestors  more  or  less  remote. 
Mr.  Francis  Galton  had  anticipated  Weismann  in  the  expression 
of  similar  views,  but  he  made  them  less  absolute,  and  did  not  in- 
sist upon  them  with  so  great  emphasis.  He  applied  them,  too, 
chiefly  to  man,  and  dealt  with  mental  as  well  as  with  phvsical 
qualities.  With  the  mental  qualities  of  the  human  race,  we 
are  just  now  exclusively  concerned,  and  we  must  leave  the  biol- 
ogists to  settle  the  question  as  regards  animals  and  plants. 

Weismann  could  not,  of  course,  wholly  ignore  mental  quali- 
ties, and  the  following  passage  from  his  book  will  serve  to  show 
that  he  does  not  exempt  them  from  his  law.  At  the  same  time, 
it  may  be  taken  as  a sample  of  his  reasoning  and  as  a sort  of 
text  for  what  is  to  follow.  He  says : 

“ The  children  of  accomplished  pianists  do  not  inherit  the  art  of  playing 
the  piano ; they  have  to  learn  it  in  the  same  laborious  manner  as  their 
parents  acquired  it ; they  do  not  inherit  anything*  except  that  which  their 
parents  also  possessed  when  children,  viz.,  manual  dexterity  and  a g*ood 
ear.  . . . The  pianist  may  by  practice  develop  the  muscles  of  his  fingers  so 
as  to  insure  the  highest  dexterity  and  power ; but  such  an  effort  would  be 
entirely  transient,  for  it  depends  npon  a modification  of  focal  nutrition 

* “Essays  upon  Heredity  and  Kindred  Biological  Problems.”  Author- 
ized translation  (Oxford,  1889). 
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which  would  be  unable  to  cause  any  change  in  the  molecular  structure  of 
the  germ  cells,  and  could  not  therefore  produce  any  effect  upon  the  off- 
spring.” 

It  may  be  observed  that  this  passage  contains  two  very  dis- 
tinct statements,  which  are  confounded  by  Weismann,  and  have 
been  generally  confounded  by  writers  on  heredity.  It  is  per- 
fectly true  that  “ the  children  of  accomplished  pianists  do  not  in- 
herit the  art  of  playing  the  piano.”  But  “ the  art  of  playing  the 
piano  is  really  a form  of  knowledge,  and  no  one  has  ever  main- 
tained that  knowledge  can  be  transmitted.  It  is  necessary  to 
distinguish  sharply  between  knowledge  and  the  capacity  for  ac- 
quiring knowledge.  It  is  this  latter  only  that  has  been  generally 
believed  to  be  hereditary. 

Knowledge  is  of  two  kinds,  subjective  and  objective — know- 
ing how  and  knowing  what.  The  former  is  the  knowledge  of 
handicraft,  or  art;  the  latter  is  the  knowledge  of  facts  and  their 
relations,  or  science.  Neither  can  be  acquired  except  through 
the  senses,  and  both  have  to  be  learned  by  repetition  and  mem- 
ory. It  is  as  absurd  to  say  that  a knowledge  of  piano  execution 
can  be  inherited  as  it  would  be  to  say  that  a knowledge  of  the 
multiplication-table  can  be  inherited.  Both  require  a prolonged 
mnemonic  drill  of  the  appropriate  faculties.  To  learn  to  play 
the  piano  it  is  necessary  to  learn  what  a piano  is,  how  its  keys 
are  arranged,  and  how  its  tones  are  adjusted.  It  is  also  usually 
necessary  to  acquire  the  rudiments  of  European  music,  to  which 
the  piano  is  adapted,  to  learn  to  read  written  music,  and  to  under- 
stand the  relations  of  the  musical  characters  on  a sheet  of  music 
to  the  corresponding  keys  of  the  instrument.  This  does  not 
differ  from  learning  to  read  print,  and  certainly  no  one  claims 
that  the  ability  to  read  can  be  inherited.  I have  dwelt  some- 
what upon  this  point,  because,  simple  as  it  may  seem,  no  one  has 
touched  upon  it  in  the  prolonged  discussion  of  Weismann’s 
theories,  and  statements  such  as  this  have  been  allowed  to  weigh 
against  the  transmission  of  acquired  characters.  Being  so  obvi- 
ously true,  they  have  been  supposed  to  have  a peculiar  force, 
when  in  fact  they  have  no  force  at  all,  because  they  are  wholly 
irrelevant. 

The  remainder  of  the  passage  quoted  is  to  the  point,  and  in 
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view  of  the  state  of  popular  opinion  on  such  subjects,  would 
doubtless  be  generally  rejected  as  contrary  to  common  observa- 
tion. But  we  live  in  an  age  when  popular  beliefs  are  being  con- 
stantly put  to  the  test  of  exact  science.  Mere  prevalence  of 
opinion  is  no  longer  a legitimate  ground  for  accepting  any  prop- 
osition. The  most  universal  and  long-standing  dogmas  have 
proved  untrue,  while  the  unpopular  heresies  opposed  to  them 
have  often  been  found  to  correspond  much  more  nearly  to  the 
reality.  Is  the  doctrine  of  the  transmissibility  of  mental  apti- 
tudes acquired  through  education— using  that  word  in  its  widest 
sense— to  be  relegated  to  the  limbo  of  exploded  beliefs?  And 
is  the  opposite  proposition  the  true  one— that  acquired  talents 
cannot  be  passed  on  to  a future  generation? 

Such  is  the  problem  before  us,  and  its  immense  importance 
must  be  obvious  at  a glance.  Its  settlement,  supposing  that  it 
can  be  settled,  must  profoundly  influence  the  action  of  every 
class  of  men  who  are  sincerely  working  for  the  good  of  the  race, 
and  the  side  of  this'  question  which  each  individual  espouses 
cannot  but  determine  his  course  in  everything  that  he  under- 
takes. The  educationalist  must  be  governed  by  it  in  all  his  plans 
for  human  culture.  The  social  reformer  will  be  guided  by  it  in 
all  schemes  for  the  improvement  of  society.  Even  the  statesman 
and  the  legislator  cannot  fail  to  be  affected  by  it,  and  will  shape 
the  policy  of  the  state  in  a very  different  way  for  a race  that  is 
to  develop  through  its  own  exertions,  from  the  way  in  which 
they  would  shape  it  for  a race  that  is  completely  at  the  mercy 
of  the  little-known  processes  of  “ natural  inheritance.” 

Nor  is  the  question  now,  viewed  from  the  standpoint  of  sci- 
entific authority,  any  longer  a one-sided  one.  In  England,  aside 
from  Mr.  Galton,  there  are  to  be  counted  among  the  followers  of 
Weismann  such  eminent  scientific  specialists  as  Mr.  W.  T. 
Thistleton  Dyer,  Director  of  Kew,  Prof.  E.  Ray  Lankester,  and, 
so  far  at  least  as  animals  are  concerned,  Dr.  Alfred  Russel  Wal- 
lace. Led  by  such  lights  as  these,  perhaps  one  half  of  the  biolo- 
gists of  England  have  subscribed,  with  or  without  qualification, 
to  the  Weismannian  doctrine. 

So  long  as  the  question  is  confined  to  the  lower  forms  of  life, 
it  must  be  confessed  that  the  defenders  of  the  transmissibility  of 
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acquired  characters  are  placed  at  a disadvantage,  on  account  oi: 
the  difficulty  of  proving  that  the  facts  to  which  they  point  are 
not  capable  of  a different  interpretation,  and  that  they  may  not 
be  equally  well  explained  by  the  all-embracing  law  of  natural 
selection.  But  when  the  human  species  is  to  be  treated,  the 
tables  are,  in  a manner,  turned.  Dr.  Wallace,  co-discoverer  with 
Darwin  of  the  law  of  natural  selection,  has  denied  from  the  first 
that  that  law  applies  without  qualification  to  man.  Ilis  defense, 
therefore,  of  Weismann’s  views  constitutes  a singular  anomaly. 
But  the  fact  that,  in  attempting  to  account  for  the  development 
of  the  human  faculties,  he  abandons  the  scientific  method  and,  in 
the  language  of  Prof.  E.  Itay  Lankester,  “ has  recourse  to  a meta- 
physical assumption,”  does  not  invalidate  his  early  claim.  That 
claim  was  that  such  development  cannot  be  due  to  the  action  of 
natural  selection,  since  this  can  operate  only  where  the  quality 
to  be  developed  possesses  such  a direct  advantage  in  the  struggle 
for  existence  as  to  increase  the  chances  of  reproduction  and  to 
insure  the  survival  of  those  individuals  endowed  with  it. 

So  far  as  the  development  of  brain  mass  and  consequent 
brain  power  is  concerned,  it  must  be  conceded  that  no  “char- 
acter ” could  possibly  be  more  directly  the  subject  of  natural  se- 
lection, since  the  primal  quality  of  brain  is  cunning,  and  this  is 
more  important  in  fitting  a creature  to  survive  than  any  other  at- 
tribute. It  is,  therefore,  only  in  the  cases  of  certain  derivative 
faculties  that  have  little  or  nothing  to  do  with  the  fitness  to  sur- 
vive, many  of  them  rendering  man  unfit  and  almost  helpless  in 
the  struggle  for  existence,  that  we  find  the  really  strong  claims 
of  those  who  advocate  the  doctrine  of  the  inheritance  of  acquired 
mental  qualities,  or  post-natal  increments  to  faculties  already 
existing.  What  are  these  qualities?  Dr.  Wallace  believes  them 
to  consist  chiefly  of  the  mathematical,  the  esthetic  (sculpture, 
painting,  etc.),  and  the  musical ; but  he  also  very  properly  men- 
tions the  power  of  abstract  reasoning,  the  metaphysical  faculty, 
or  talent  for  abstruse  speculation,  that  which  gives  rise  to  wit 
and  humor,  and  the  moral  or  ethical  attributes.  Others  might 
be  enumerated,  such  as  the  talents  for  scientific  observation,  for 
laboratory  experimentation,  fur  mechanical  invention,  and  for 
literary  research ; and,  in  general,  all  the  powers  of  mental  appli- 
25 


316 


THE  TRANSMISSION  OF  CULTURE. 


cation,  abstraction,  and  attention,  of  study,  and  of  investigation, 
by  which  knowledge  has  been  increased.  On  the  side  of  art 
might  be  added  also  the  faculty  of  diction,  both  written  and 
spoken,  poetry,  oratory,  and  style  in  writing. 

It  is  certainly  not  necessary  to  explain  that  these  biologically 
non-advantageous  attributes,  though  highly  derivative  and  with- 
out any  place  in  the  great  scheme  of  organic  development,  have 
become  to  civilized  and  enlightened  man  not  only  the  most  ad- 
vantageous of  all  his  mental  possessions,  but  the  chief  marks  by 
which  he  is  distinguished  from  the  animal  world  below  him. 
More  than  any  and  all  physical  distinctions,  these  constitute  him 
man.  Yet  all  derivative  faculties  do  not  belong  to  this  class,  for 
that  of  money-getting,  whether  in  legitimate  business  ways  or 
by  sharp  speculation,  that  of  political  and  social  intriguing  to 
better  one’s  condition,  and  many  others,  are  but  so  many  refined 
modifications  of  the  primitive  animal  cunning,  calculated  to 
evade  the  protective  institutions  of  society,  and  to  secure  by  still 
greater  indirection  the  personal  advantages  no  longer  attainable 
by  brute  force  or  sagacity.  These  have,  therefore,  developed 
through  the  survival  of  the  fittest,  and  belong  to  the  normal  com- 
petitive class  characteristic  of  the  lower  animals. 

It  is  quite  otherwise  with  those  higher  intellectual,  esthetic, 
and  ethical  faculties  first  enumerated,  and  this  is  admitted  by 
Weismann  when  he  says  that  “ predispositions  which  we  call  tal- 
ents cannot  have  arisen  through  natural  selection,  because  life  is 
in  no  way  dependent  upon  their  presence.”  But  he  denies  that 
they  are  due  to  the  inheritance  of  what  is  gained  by  individual 
effort,  and  asserts  with  emphasis  that  “ there  is  absolutely  no 
trustworthy  proof  that  talents  have  been  improved  by  their  ex 
ercise  through  the  course  of  a long  series  of  generations.”  He 
reminds  us  that  men  who  have  displayed  special  talents  have 
most  commonly  been  the  only  persons  in  their  lines  who  have  pos- 
sessed such;  that  others  are  known  to  have  inherited  them,  not 
from  their  parents  directly,  but  from  more  or  less  remote  ances- 
tors; that  quite  varied  talents  have  often  cropped  out  in  the 
same  family;  that  highly-gifted  men  frequently  emerge  from 
the  masses;  and  that  great  events  are  certain  to  evolve  appropri- 
ate leaders  of  any  popular  movement.  Therefore,  he  argues, 
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such  powers  of  mind  must  be  due  to  certain  subtle  influences  at 
work  througn  heredity  in  society  j and  the  commingling  of  in- 
numerable and  widely-different  ancestral  germs,  co-operating 
with  favorable  conditions  for  their  manifestation,  must  suffice  to 
explain  the  observed  facts.  Dr.  "Wallace  offers  a very  different 
explanation,  and  holds  that  the  facts  u clearly  point  to  the  ex- 
istence in  man  of  something  which  he  has  not  derived  from  his 
animal  progenitors— something  which  we  may  best  refer  to  as 
being  of  a spiiitual  essence  or  nature,  capable  of  progressive  de- 
velopment under  favorable  conditions.” 

On  the  other  hand,  Mr.  Galton,  although  leaning  strongly 
against  the  doctrine  of  the  transmission  of  acquired  qualities, 
has,  in  his  “ Hereditary  Genius  ” and  other  works,  ably  shown 
from  concrete  examples  that  high  qualities  of  mind  tend  to 
run  in  particular  families,  and  has  done  much  to  disprove  the 
popular  notion,  relied  on  by  Weismann,  that  they  are  spasmodic 
products  of  the  Zeitgeist.  In  the  same  line  with  Galton,  M.  Al- 
phonse de  Candolle,  himself  a notable  example  of  “ hereditary 
genius,”  has  collected  an  additional  mass  of  facts  in  support  of 
the  view  that  talents  tend  to  persist  in  certain  families  or  lines 
of  descent.  There  are,  it  is  true,  many  apparent  exceptions  to 
this  rule,  but  most  of  them  could  probably  be  explained  if  all 
the  facts  were  known.  It  is  not  to  be  supposed  that  there  will 
be  in  every  case  a series  of  direct  descendants,  all  displaying  the 
same  mental  powers  in  a progressively  increasing  degree.  Aside 
from  the  now  well-understood  law  of  atavism,  which  often  makes 
long  breaks  in  such  series,  a multitude  of  other  influences  tend 
to  modify  and  distort  the  effects,  and  finally  wholly  to  destroy 
them.  The  most  important  of  these  influences  is,  of  course,  the 
commingling  of  different  strains  in  the  two  parents.  The  single 
fact  that,  as  a rule,  the  sexes  prefer  their  opposites  would  rather 
make  us  wonder  that  any  one  class  of  mental  qualities  can  be 
perpetuated  through  two  generations.  And  it  is  the  recognition 
of  this  fact  that  has  led  some  to  propose  an  abandonment  of  the 
rule  of  personal  choice,  and  to  recommend  the  selection  by  par- 
ents and  guardians  of  similar  natures,  instead  of  opposite  ones, 
to  be  the  parents  of  the  race.  But  such  persons  forget  that  in 
the  union  of  opposites  nothing  is  lost  of  the  qualities  of  either, 
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but  only  the  tendency  to  extremes  is  checked.  And,  assuming 
the  qualities  thus  neutralized  to  be  worthy,  many  maintain  that 
this  leavening  of  the  whole  mass  of  society  is  more  to  be  desired 
than  the  exaggeration  of  a few  of  even  the  noblest  attributes. 

Weismann  and  his  followers  do  not  generally  deny  that  the 
faculties  above  enumerated  have  increased,  and  greatly  increased. 
The  chief  explanation  seems  to  be  that  this  is  effected  by  the 
fortunate  union  of  varied  ancestral  qualities  in  the  developing 
germ.  Prof.  E.  Ray  Lank  ester  argues  that  they  may  have  arisen 
more  or  less  suddenly,  as  in  the  case  of  what  are  called  “ sports,” 
and  that  this  may  be  brought  about  by  external  influences  act- 
ing abruptly  and  spasmodically  upon  the  reproductive  elements 
of  the  parents.  He  denies  that  the  nature  of  the  effect  can  have 
any  qualitative  relation  to  the  cause,  and  compares  this  relation 
to  that  which  the  shaking  of  a kaleidoscope  sustains  to  the 
change  produced  in  the  images  exhibited.  To  the  average  mind 
this  certainly  seems  far  less  reasonable  than  to  suppose  that  the 
prolonged  exercises  and  intense  activity  of  a particular  faculty 
has  the  effect,  in  some  unexplained  way,  of  producing  in  the 
parental  germ  a corresponding  alteration  which  is  capable  of 
perpetuating  itself  in  the  offspring,  and  thus  of  transmitting  to 
descendants  the  increment  acquired  by  the  parent  through  culti- 
vation and  personal  exertion. 

But  aside  entirely  from  all  abstruse  theories  as  to  how  he- 
redity takes  pdace,  we  have  at  least  the  following  general  facts, 
which  can  best  be  explained  by  the  theory  of  the  transmission  of 
acquired  qualities : Correlated  with  the  general  process  of  cepha- 
lization,  which  is  admitted  to  be  due  to  other  causes,  a large 
number  of  highly  derivative  and  greatly  specialized  mental  at- 
tributes that  offer  no  advantage  in  the  struggle  for  existence  have 
made  their  appearance  in  man.  These  have  arisen,  so  far  as  we 
know,  only  under  the  protection  of  such  social  institutions  as  are 
calculated  to  exempt  a portion  of  the  race,  for  longer  or  shorter 
periods,  from  the  necessity  of  devoting  its  energies  exclusively 
to  the  maintenance  of  physical  existence;  that  is  to  say,  they  are 
the  products  of  leisure,  and  represent  the  surplus  mental  energy 
insured  by  civilization.  With  the  satisfaction  of  physical  wants 
these  intellectual,  esthetic,  and  ethical  wants  have  arisen,  grown 
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! powerful,  and  been  attended  witlq  intense  emulation.  This  has 

led  to  the  incessant  and  vigorous  exercise  of  these  derivative 
faculties.  Although  not  advantageous  in  the  biological  sense, 
these  faculties  have,  nevertheless,  been  strengthened  and  in- 
creased pari  passu  with  their  exercise.  They  are  most  highly 
developed  in  those  persons  who  have  most  strenuously  cultivated 
them,  as  witness  the  ethical  cast  of  the  Hebrew  mind,  the  talent 
for  sculpture  among  the  Italians,  and  the  musical  genius  of  the 
Germans.  The  faculties  themselves  are  clearly  hereditary  and, 
notwithstanding  parental  crossing  and  other  distributive  influ- 
ences, tend  perceptibly  to  persist  for  a longer  or  shorter  period 
in  particular  families. 

The  whole  point  at  issue  is  whether  there  is  a causal  relation 
between  the  cultivation  of  these  faculties  and  their  develop- 
ment; in  other  words,  whether  the  increment  gained  by  their 
| exercise  is  transmitted  to  posterity.  Professor  Weismann  and 

. most  of  his  followers,  constituting  what  is  now  generally  known 

; as  the  school  of  Neo-Darwinians,  deny  such  transmission.  If 

they  are  right,  education  has  no  value  for  the  future  of  mankind, 
and  its  benefits  are  confined  exclusively  to  the  generation  receiv- 
ing it.  So  far  as  the  inculcation  of  knowledge  is  concerned,  this 
has  always  been  admitted  to  be  the  case,  and  the  fact  that  each 
; new  individual  must  begin  at  the  beginning  and  acquire  all 

: knowledge  over  again  for  himself  is  sufficiently  discouraging, 

and  has  often  been  deplored.  But  the  belief,  though  vague,  has 
been  somewhat  general  that  a part  at  least  of  what  is  gained  in 
the  direction  of  developing  and  strengthening  the  faculties  of  the 
mind,  through  their  life-long  exercise  in  special  fields,  is  per- 
manently preserved  to  the  race  by  hereditary  transmission  to 
posterity  of  the  acquired  increment.  We  have  seen  that  all  the 
facts  of  history  and  of  personal  observation  sustain  this  comfort- 
ing popular  belief,  and  until  the  doctors  of  science  shall  cease  to 
differ  on  this  point  and  shall  reduce  the  laws  of  heredity  to  a 
degree  of  exactness  which  shall  amount  to  something  more  like 
a demonstration  than  the  current  speculations,  it  may  perhaps 
be  as  well  to  continue  for  a time  to  hug  the  delusion. 

Lester  F.  Ward. 
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